Characterization of Recombinant Monoclonal Antibody Charge Variants Using OFFGEL Fractionation, Weak Anion Exchange Chromatography, and Mass Spectrometry.
Recombinant monoclonal antibody charge heterogeneity has been commonly observed as multiple bands or peaks when analyzed by charge-based analytical methods such as isoelectric focusing electrophoresis and cation or anion exchange chromatography. Those charge variants have been separated by some of the above-mentioned methods and used for detailed characterization. The utility of a combination of OFFGEL fractionation and weak anion exchange chromatography to separate the charge variants of a recombinant monoclonal antibody was demonstrated in the current study. Charge variants were separated into various fractions of high purity and then analyzed thoroughly by liquid chromatography mass spectrometry. Analysis of intact molecular weights identified the presence of heavy chain leader sequence, C-terminal lysine, and C-terminal amidation. The identified modifications were further localized into different regions of the antibody from analysis of antibody fragments obtained from FabRICATOR digestion. Analysis of tryptic peptides from various fractions further confirmed the previously identified modifications in the basic variants. Asparagine deamidation and aspartate isomerization were identified in acidic fractions from analysis of tryptic peptides. Basic variants have been fully accounted for by the identified modifications. However, only a portion of the acidic variants can be explained by deamidation and isomerization, suggesting that additional modifications are yet to be identified or acidic variants are an ensemble of molecules with different structures.